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GEOSI,OPE
Vers ion  2 .0

SuPPlied bY GEOCOMP CorP-
342  SudburY  Rd . '  Conco rd ,  MA.  0L742

(617 )  369 -8304

por t ions of  th is  sof tware and documentat ion are
copy r igh ted  1983 '1984  by  GEOCOMP Corp .
A l l  r i gh ts  a re  rese rved .

GEOSLOPE is  based on the program'  STABL2,  developed
at  Purdue Univers i ty  under  sponsorship of  the
Federa l  Highway Adminis t rat i -on.

GEOCOMP Corp.  has modi f ied the program to run on
var i -ous microcomputers and p lot t ing devices-
GEOCOMP Corp.  makes no warrant ies as to  the f i tness
o f  t h i s  so f tware .  The  use r  bea rs  a l I  r espons ib i l i t y
for  accuracy and correctness of  resul ts  produced by
th is  sof tware.  See the users manual  for  fur ther
warranty  in format ion.
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t

--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

t
I 

"*o"oEu 
DEScRrPrroN

I

GENWAL SED. POI{D WITH
D I T I O N

LINER - STATIC CON

BOUNDARY COORDINATES
-
I L4 TOP BOUNDARIES
! 20 rorAL BoUNDARTES

I 
"ou"oo*"No.

1
2
3
4
5
6
7
I
9

10
11

t
I
I
t
I
I
I
T
I
I
I
I

t 2
13
L4
15
16
t7
18
19
20

X-LEFT
(FT)

3 .00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

124 .00
140 .00
164 .00
l -66 .00
182 .00

29 .00
90 .00

121 .00
124 .00
140 .00

29 .00

Y-I,EFT
(rr )
14.00
19 .00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
27 .00
54 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(F r )

19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

L24 .00
140 .00
164 .00
166 .00
182 .00
18s .00

s6 .00
121 .00
L24 .00
140 .00
166 .00
121 .00

Y-RIGHT
(rr  )

19.00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
64 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND

3
3
4
4
4
1
1_
2
2
2
2
2
3
3
1
1
3
3
3
3
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I
T
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I
I
I
T
t
I
I
I
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I
I
T
t
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ISOTROPIC SOIL PARAMETERS

4 TYPE (S)  OF SOrL

SOIL TOTAL
TYPE UNIT WT.

NO.  (PCr )

1  120 .0
2  L20 .0
3  110 .0
4  130 .0

SATURATED
UNIT WT.

(PcF)

132 .0
132 .0
125 .0
140 .0

COHESION
INTERCEPT

(PSF)

.0
1000 .0

.0

.0

FRICTION
ANGLE
( D E G )

38.0
20 .0
35 .0
45 .0

PORE
PRESSURE

PARAMETER

.00

.00

.00

.00

PRESSURE
CONSTANT

(PSF)

.0

.0

.0

.0

PIEZOMETRIC
SURFACE

NO.

I
1
1
1



I
SEARCHING

I 
ot wHrcH

I "ouil3l*"

ROUTINE WILL
THE FIRST 2

X-LEFT
(FT )

91 .00
185 .00

BE LIMITED TO AN AREA DEFINED BY
BOUNDARIBS WILL DEFLECT SURFACES

2 BOUNDARIES
UPWARD

1

t2

Y-LEFT
( r r1

.00
64 .00

X-RIGHT
(F t  1

185 .00
300 .00

Y-RIGHT
(Fr)

64.00
64 .00

I
I
I
t
I
T
t
I
I
I
I
I
I
I
I



t

_A CRITICAI, FAILUFE SURFACE SEARCHING METHOD' USING A RANDOM

IrecHHreuE FoR GENERATTNG crRcuLAR suRFAcEs, HAs BEEN sPEcrFrED-
t

I lOO TRIAL SURFACES HAVE BEEN GENERATED.

t

-  10 SURFACBS INITIATE FROM EACH OF 10 POINTS
lar,oue rHE GRoUND suRFAcE BETwEEN x = 10.00
!  AND x=  35-oo

X =  80 .00
X  =  120 .00

EQUALI,Y SPACED
FT.
FT .

FT .
FT .

luoa" suRFAcE TERMTNATE' BET*EEN
AND

lu"""r,  FURTHER LrMrrATroNs *ERE

lo* 

I{HICH A SURFACE ExrENDs Is

5.00 FT.  LINE SEGI ' IENTS D;FINE

I
I
I
I
I
I
t
T
I
I
I
I

IMPOSED, THE I4INIMUM ELEVATION
I  =  5 .00  FT .

EACH TRIAL FAILURE SURFACE.



t
FOLI,OWING ARE DISPLAYED THE TEN MOST CRITICAL

I f*Uy 
suRFAcEs ExAMTNED- IHEY ARE oRDERBD

OF THE TRIAL
-  MOST CRITICAL

t sarnrv FAcroRS ARE cALcuLATED By rHE MoDTFTED BrsHoP METHOD.

t 
rerr,unn suRFAcE sPEcrFrED

X-SURF
(FT)

15 .56
20  . 48
25 .36
30 .19
34 .95
39 .64
44 .24
48 .75
53 .17
57  . 47
61 .  65
65 .70
69 .62
73 .39
7 '7 .0L
80 .47
81 .50

L .498  * * *

BY 77 COORDINATE POINTS

Y-SURF
( r r1

L7  . 92
18 .79
19 .88
21 . t 9
22 .7L
24 .45
26  . 40
28 .55
30 .90
33 .45
36 .20
39 .13
42 .23
45 .52
48 .96
52 .57
53 .75

BY 19 COORDINATE POINTS

Y-SURF
( r t1

16 .19
16 .49
l_7 .03
17 .81
18 .82
20 .07
21 .54
23 .25
25 .18
27 .32
29  . 69
32 .25
35 .03
38 .00
41 .15
44 .49
48 .01
51 .69
54 .00

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
t7

t
t
I
t
I

1
2
3
4
5
6
7
I
9

10
L1
L2
13
L4
15
16
L7
18
19

t
I
I
I
t
I
t

POINT
No.

I
I ***
I

FAILURE SURFACE SPECIFIED

POINT
N O .

X-SURF
(  F t ;

10 .00
14 .99
19 .96
24 .90
29 .80
34 .64
39  . 42
44 .L2
48 .73
53 .25
57 .65
6L .94
56 .10
70 .13
7  4 .00
77 .72
81 .28
84 .66
86 .59



t .562  * * *
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T
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t
I
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t
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t
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I
I



I "R5:*

I
I ***
I

t
IFATLURE 

suRFAcE sPEcrFrED

X-SURF
(FT)

2T .LL
25 .63
30 .14
34 .55
39 .16
43  . 66
48 .16
52  . 66
57 .L6
61 .65
66 .L4
70 .63
75 .L2
79 .60
84 .08
88  . 56
89 .5?

L .578  * * *

BY 17 COORDINATE POINTS

Y.SURF
(F r1

20 .69
22 .84
24 .99
27 . t5
29 .3L
31 .48
33 .66
35 .84
38 .03
40 .22
42 .42
44 .62
46 .  B3
49 .0s
5L .27
53 .49
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(F t  1

17 .06
17 .33
L7 .84
18 .60
19 .59
20 .83
22 .34
24 .0L
25 .94
28 .10
30  . 47
33 .06
35 .85
38 .84
42 .03
45 .40
48 .95
52  . 66
54 .00

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
16
L7

t
I
I
I

1
2
3
4
5
6
7
I
9

10
11
l2
13
L4
15
15
T7
18
19

I
I
I
I
t
I
I
I
I

FAILURE SURFACE S P E C I F I E D

POINT
N O .

X-SURF
( r t1

12 .78
17  . 77
22 .7  4
27  . 69
32 .59
37  . 43
42 .2L
46 .91
5L .52
55  . 03
60 .43
64 .7L
68 .86
72 .86
76 .72
80 .41
83 .94
87 .28
88 .37

1 .609  * * ** * *



I
t 

rarr,unn suRFAcE sPEcrFrED

X-SURF
(F r )

23 .89
28 .83
33 .72
38 .55
43 .32
48 .01
52 .6L
57 .10
61 .48
65 .74
69 .87
73 .85
77 .68
81 .35
84 .38

1 .691  * * *

I
T
I
I
I
I
I "**

POINT
N O .

POINT
N O .

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15

BY 15 COORDINATE POINTS

Y-SURF
(F r )

22 .9L
23 .70
24 .7  4
26 .01
27 .52
29 .26
3L .23
33 .41
35 .82
38 .44
4L .27
44 .29
47 .50
50 .90
54 .  00

BY 15 COORDINATE POINTS

Y-SURF
(F r )

25 .L3
26 .80
28 .55
30 .37
32 .27
34 .24
36 .29
38 .41
40 .61
42 .88
45 .22
47 .64
50 .12
52 .68
54 .00

t 
rarrunn suRFAcE sPEcrFrED

I
I
I
I
t

1
2
3
4
5
5
7
I
9

10
11
L2
13
14
15

X-SURF
( r t  1

26  . 67
31 .38
36 .07
40 .72
45 .35
49 .94
54 .50
s9.03
63.52
67  . 98
72 .39
76 .77
81 .11
85 .4 r
87 .55

1 .7L7  * * *

I
I 

***

I
I



t
I 

rarlunn suRFAcE sPEcrFrEDBY 18 COORDINATE POINTS

Y-SURF
(m1

18 .79
18 .79
19 .08
19 .56
20 .52
2L .66
23 .09
24 .79
26 .75
28 .98
3L .47
34 .20
37 .L7
40 .37
43 .78
47 .40
51 .21 -
54 .00

BY 18 COORDINATE POINTS

Y-SURF
(Fr )

20.69
21 .46
22 .40
23 .53
24 .83
26 .31
27 .97
29 .80
31 .80
33 .96
36 .29
38 .78
4L .42
44 .23
47 .L8
50 .27
53 .51
53 .56

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18

I
I
t
I
I
I
I

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7
18

I
I
I
T
I
I
I
T

POINT
NO.

X-SURF
( r r  1

18 .33
23 .33
28 .33
33 .29
38 .22
43 .08
47 .88
52 .58
57 .18
61 .6s
65 .99
70 .18
74 .20
76 .0 i
81 .70
85 .1s
88 .38
90 .48

L .742  * * *

X-SURF
(Fr  1

21 .11
26 .05
30 .96
35 .83
40  . 66
45  . 44
50 .15
54 .  B1
59 .39
53 .90
68 .32-12 .66

76 .90
81 .04
85 .08
89 .00
92 .  81-
92 .  87

1 .770  * * *

I
t  

FArtuRE suRFAcE sPEcrFrED

* * *

POINT
N O .

* * *



t
I
I
I
t
I
I

I
I

r  FAILURE SURFACE SPECIFIED

t
X-SURF

( r t1

] - 2 .78
17 .7L
22  . 69
27  . 68
32  . 68
37 .64
42 .55
47 .38
52 . t L
56 .70
61 .  L5
65 .41
69  . 49
73 .34
76 .95
80 .32
83  . 40
86 .20
88 .70
89 .25

1 .805  * * *

I  FAILURE SURF'ACE SPECIFIED

X-SURF
( r r1

15 .56
20 .53
25 .52
30 .52
35 .50
40 .45
45 .34
50 .14
54 .86
59 .4s
63 .91
68 .21
72 .34
76 .29
80 .02
83 .54
86 .82
89 .85
92 .47

L .841  * * *

BY 20 COORDINATE POINTS

Y-SURF
(FT)

17 .05
L6 .23
15 .75
1s.63
15 .87
L6  . 45
L7  . 4L
18 .70
20 .34
22 .3L
24  . 60
27 .2 t
30 .11
33 .30
36 .75
40  . 45
44 .38
48 .53
52 .86
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(F t1

L7 .92
17 .38
17 .16
L7 .26
L7 .69
18 .43
19 .48
20 .85
22 .52
24 .50
26 .76
29 .3L
32 .L2
35 .20
38 .52
42 .07
45 .85
49 .82
53 .76

POINT
NO.

1
2
3
4
5
6
7
8
9

10
11
L2
L3
l4
15
15
L7
18
19
20

I ***

I
I
I
I
I
I
t
I

POINT
NO.

l_
2
3
4
5
6
7
I
9

10
11
t2
13
L4
15
15
L7
18
19

* * *



t
T
l-
I
T
I
l^
I

x

I
l,
I
I,
I
I
T

F

I
tr

I
t

Y

.00

FA x

76.00

S

114.00

T

190 .0038.00 152 .00

9 42L3
75 .00  +  .  . 942LL

09 42*

114 .00  +

152 .00  +

l - 90 .00  +

228 .00  +

256 .00  +

304 .00  +

*
*

*

L



t
I

--SLOPE STABII, ITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

I
I 

PROBTEM DEScRlPrroN

I

GENWAL SED. POND WITH LINER -  SEl5MlC doNbrr rox]

BOUNDARY COORDINATES

I 14 TOP BOUNDARIESr 
20 TorAL BoUNDARTES

I 
"ou"oo*"N O .

I
I
I
I
I
I
t
t
t
t
T
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20

X-LEFT
(rr)

3 .00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

L24 .00
140 .00
164 .00
166 .00
182 .00

29 .00
90 .00

121 .00
124 .00
140 .00

29 .00

Y-LEFT
1r,r)

14.00
19 .00
2 '1  .00
32 .00
44 .00
41 .00
54 .  00
54 .00
54 .00
38 .00
38 .00
54 .  00
s4 .  00
64 .00
27 .00
s4 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(FT)

19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

L24 .00
140 .00
164 .00
166 .00
t -82 .00
185 .00

56 .00
121 .00
124 .00
140 .00
166 .00
121 .00

Y-RIGHT
(F r )

19 .00
27 .00
32 .00
44 .00
41 .  00
54 .00
54 .00
54 .00
38 .00
38 .00
s4 .00
54 .00
64 .00
64 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND

3
3
4
4
4
1
l_
2
2
2
2
2
3
3
1
1
3
5

3
3



I
T
I
I
t
I
I
I
I

t
t
I
T

ISOTROPIC SOIL PARAMETERS

4 TYPE (S)  OF SOrL

SOIL TOTAL SATURATED
TYPE UNIT WT. UNIT WT.

NO.  (PCF)  (PCF)

1  120 .0  132 .0
2  L20 .0  132 .0
3  110 .0  125 .0
4  130 .0  140 .0

COHESION
INTERCEPT

( P S F )

.0
1000 .0

.0

.0

FRICTION
ANGLE
(DEG)

38 .0
20 .0
35 .0
45 .0

PORE
PRESSURE

PARAMETER

.00

.00

.00

.00

PRESSURE
CONSTANT

( P S F )

.0

.0

.0

.0

PIEZOMETRIC
SURFACE

N O .

1
1
1
1

t
T

T
I
I
t



t
t
I
t
I
I
T
T
T
T
I
I
T

SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES

OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY
NO.

1
2

X-LEFT
(Fr1

91 .00
185 .00

Y-LEFT
(F r1

.00
64 .00

X-RIGHT
(Fr )

185 .00
300 .00

Y.RIGHT
(Fr1

64 .00
64 .00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .O8O HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .OOO HAS BEEN ASSIGNED

CAVITATION PRESSURE = -0 PSF

I
I
t
T
I
I



t
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDO}'I

;  
re-nl l iOun-ron GENERATING CIRcULAR SURFACES' HAS BEEN SPECIFIED'

r 100 TRIAL SURFACES HAVE BEEN GENERATED'

I

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

t 
arowe rHE GRoUND suRFAcE ""t*1fiil I = 13:33 $l:

|  
"oa* 

suRFAcE TERMTNATES BET*EEN x = 80.00 FT'
AND X=L20.00FT.

r uNr,ess FURTHER LTMITATToNS wERE rMPosED, THE !,lrNrMUM ELEVATTON
AT WHICH A SURFACE EXTENDS IS Y =  5 .00  FT '

I
5.OO FT.  L INE S] - - i . i I i ;TS DEFINE EACH TRIAL FAILURE SURFACE'

I
I
t
I
T
I
I
I
t
t
I
I



I

- FOLLOWING ARE DISPLAYED THE TEN I'{OST CRITICAL

t l*Uy 
suRFAcEs ExAMTNED' IHEY ARE oRDERED -

OF THE TRIAL
MOST CRITICAL

I SAFETY FACTORS ARE CALCULATED BY THE }4ODIFIED BISHOP METHOD.

t ,or"u*" suRFAcE sPEcrFrED

X-SURF
(FT}

15 .56
20  . 48
25 .35
30 .19
34 .95
39 .64
44 .24
48 .75
53 .  L7
57 .47
61 .65
65 .70
69  . 62
73 .39
77  . 0L
80 .47
81 .50

L .252  * * *

t
I  

FAILURE SURFACE SPECIFIED

X-SURF
(F t  1

2L .LL
25  . 63
30 .14
34 .55
39 .15
43 .66
48 .16
52 .66
57 .L6
61 .65
66 .L4
70 .63
75 .L2
79 .60
84 .08
88 .56
89 .57

BY L7 COORDINATE POINTS

Y.SURF
(Fr )

L7 .92
18 .79
19 .88
2L .L9
22 .7L
24.4s
26  .40
28 .5s
30 .90
33 .46
36 .20
39 .13
42 .23
45 .52
48 .96
52 .57
53 .75

BY t7 COORDINATE POINTS

Y-SURF
(FT)

20 .69
22 .84
24 .99
27  . L5
29 .3L
31 .48
33 .66
35 .84
38 .03
40 .22
42  . 42
44 .62
46 .83
49 .05
5L .27
53 .49
54 .00

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7

T
I
t
I
t
T
t

!_
2
3
4
5
6
7
I
9

10
11
L2
13
t4
15
L6
L7

t
I
I
t
t
I

POINT
N O .

* * *

POINT
N O .



I
tror"o*"

I
I
t
I
t
I
T

l  ror"u." suRFAcE sPEcrFrED

SURFACE SPECIFIED

X-SURF
(FT}

10 .00
L4 .99
19 .96
24 .90
29 .80
34 .64
39  . 42
44 .L2
48 .73
53 .25
57 .65
6 r .94
66 .10
70 .13
74 .00
77 .72
81 .28
84 .66
86 .59

1 .305  * * *

X-SURF
( r t  I

12 .18
t7  . 77
22 .7  4
27 .69
32 .59
37  . 43
42 .2L
46 .9L
5L .52
56 .03
60 .43
64 .7L
68 .86
72 .86
76 .72
80 .41
83 .94
87 .28
88 .37

1 .343  * * *

BY 19 COORDINATE POINTS

Y-SURF
( r r1

15 .19
L6 .49
17 .03
17 .81
18 .82
20 .07
2L .54
23 .25
25 .18
27 .32
29 .69
32 .25
35 .03
38 .00
41 .15
44  . 49
48 .0L
51 .  59
s4.00

BY 19 COORDINATE POINTS

Y-SURF
(rr)

17.06
1  7 .33
t7 .84
18 .50
19 .  s9
20 .83
22 .30
24 .0L
25 .94
28 .10
30  .47
33 .06
3s .85
38 .84
42 .03
45 .40
48 .95
52 .66
54 .00

POINT
NO.

1
2
3
4
5
6
7
I
9

10
11
t2
13
l4
L5
16
L7
18
19

t "**

I
I
I
I
I
t
t

POINT
NO.

1
2
3
4
5
6
7
8
9

10
11
L2
13
14
15
16
L7
18
19

I ***



I
t ror"u*" suRFAcE sPEcrFrED

I
I
t
T
t
t
|  

" * *

POINT
N O .

POINT
N O .

t
I ***

I
T

X-SURF
(F r  I

23 .89
28 .83
33 .72
38 .55
43 .32
48 .01
52  . 6L
57 "10
61 .48
65 .7  4
69 .87
73.8s
77  -68
81 .35
84 .38

1 .399  * * *

X-SURF
(F t  1

26  . 67
31 .38
36 .07
40 .72
45 .35
49 .94
54 .50
59 .03
63 .52
67  . 98
72 .39
76 .77
81 .11
85 .41
87 .55

1 .410  * * *

1
2
3
4
5
6
7
B
9

10
L1
t2
13
L4
15

BY 15 COORDINATE POINTS

Y-SURF
(F r  I

22 .9L
23 .70
24 .7  4
25 .01
27 .52
29 .26
31 .23
33 .41
35 .82
38 .44
4L .27
44 .29
47 .50
50 .90
54 .00

BY 15 COORDINATE POINTS

Y-SURF
(F r1

25 .  13
26 .80
28 .55
30 .37
32 .27
34 .24
36 .29
38 .41
40 .61
42 .88
45 .22
47 .64
50 .  L2
52  .68
54 .00

| ,.or"u*" suRFAcE sPEcrFrED

I
t
t
t
T

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15



I
T
I
I
T
I

I
I 

rot"u*" suRFAcE sPEcrFrEDBY 18 COORDINATE POINTS

Y-SURF
(Fr )

18 .79
18 .79
19 .08
L9 .66
20 .52
2L .66
23 .09
24 .79
26 .75
28 .98
3L .47
34 .20
37 . t 7
40 .37
43 .78
47 .40
5L .27
54 .00

BY 18 COORDINATE POINTS

Y-SURF
( F t 1

20.69
2L .46
22 .40
23 .53
24 .83
26 .3L
27 .97
29 .80
31 .80
33 .96
36 .29
38 .78
4 t .42
44 .23
47 . t8
s0 .27
53 .51
53 .56

POINT
N O .

POINT
N O .

X-SURF
( r r1

18 .33
23 .33
28 .33
33 .29
38 .22
43 .08
47 .88
52 .58
57 .18
61 .65
65 .99
70 .18
7  4 .20
78 .04
81 .70
85 .1s
88 .38
90 .48

1 .449  * * *

I
I 

***

1
2
3
4
5
6
7
I
9

10
1L
L2
13
L4
15
L6
L7
18

1
2
3
4
5
6
7
I
9

10
11
t2
13
L4
15
15
L7
18

t
t
I
I
t
t
I
t

I  
FAILURE SURFACE SPECIFIED

X-SURF
(FT  )

2L .LL
26 .05
30 .96
35 .83
40  . 66
45  . 44
s0.  15
54 .81
59 .39
53 .90
68 .32
72 .66
76 .90
81 .04
85 .08
89 .00
92 .8L
92 .87

1 .456  * * ** * *



I
| ,or"uRE suRFAcE sPEcrFrED

1
2
3
4
5
6
7
I
9

10
11
!2
13
L4
15
t6
T7
18
19
20

I
I
t
I
I
I
t
I ***
I

X-SURF
(Fr1

L2 .78
L7 .7L
22  . 69
27 .58
32  . 68
37 .64
42 .55
47 .38
52 . t L
56 .70
61 .15
55 .41
69  . 49
73 .34
76 .95
80 .32
83 .40
86 .20
88 .70
89 .25

1 .514  * * *

X-SURF
(F t1

L5 .56
20 .53
25 .52
30 .52
35 .50
40  . 45
45 .34
50 .14
54 .86
59 .45
63 .91
68 .2 I
72 .34
76 .29
80 .02
83 .54
86 .82
89 .85
92 .47

1 .533  * * *

FAILURE SURFACE SPECIFIED

BY 20 COORDINATE POINTS

Y-SURF
(m1

17 .06
L6 .23
15 .75
15 .63
1s .87
L6  . 46
t7  . 4L
18 .70
20 .34
22 .3L
24  . 64
27 .2L
30 .11
33 .30
36 .75
40 .45
44 .38
48 .53
52 .86
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(F r )

t7 .92
17 .38
L7 .L6
L7 .26
L7 .69
18 .43
19 .48
20 .85
22 .52
24 .50
26 .76
29 .3 t
32 .L2
3s .20
38 .52
42 .07
45 .85
49 .82
53 .76

POINT
N O .

POINT
N O .

L5
16
L7
18
19

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4

I
I
t
I
I
I
I
I

* * *



FA

I
t
l.
t

Y

.00 38.00

x

76 .00

s

114 .00

T

190 .00

t

.00

38 .00

75 .00

114 .  00

152.00

190 .00

228.00

266 .00

T

152 .00

93L2 .  .
- o  o  o  . 9 7 3 1 2 .

. . 943 l . 2 * *
993312

9 43t2

*
*

*

I
l^
I

x

t
I,

I
t,

L

+

T

+

+

+

+

+

+

I
I
I
IF

I
I
I

304.00



I
t

--SLOPE STABILITY ANALYSIS--
SI}4PLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

I
I 

PRoBtE!{ DESCRTPTIoN

I

GENWAL SED. POND - FAILED LINER - FULL -

STATIC

BOUNDARY COORDINATES

I L4 TOP BOUNDARIES
20 TOTAL BOUNDARIES

I
9

10
11
I2
13
L4
15
16
L7
18
19
20

I
T
t
t
I
I
t
I
I
t
I
I
I

BOUNDARY
NO-

X-LEFT
(Fr )

3.00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

124 .00
140 .00
164 .00
156 .00
182 .00

29 .00
90 .00

121 .00
] -24  .00
140 .00

29 .00

Y-LEFT
(Fr1

14 .00
r .9 .00
27 .00
32 .00
44 .00
41 .00
s4 .00
54 .00
54 .  00
38 .00
38 .00
54 .00
54 .00
64 .00
27 .00
54 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(Fr )

19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

124 .00
140 .00
164 .00
166 .00
182 .00
185 .00

56 .00
121 .00
L24 .00
140 .00
166 .00
121 .00

Y-RIGHT
( r r1

19.00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
s4 .00
64 .00
64 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND

3
3
4
4
4
L
1
2
2
2
2
2
3
3

1
2
3
4
5
6
7

1.
t_
3
3
5

3



I

- ISOTROPIC SOIL PARAMETERS

I
4  TYPE(S)  OF  SOrL

t
S O I L

I'i3:
TOTAL

UNIT WT.
(PcF)

120 .0
120 .0
110 .0
130 .0

SATURATED
UNIT  WT.

(PCF )

132 .0
132 .0
125 .0
140 .0

COHESION
INTERCEPT

( P S F )

.0
1000 .0

.0

.0

FRICTION
ANGLE
(DEG}

38 .0
20 .0
35 .0
4s.0

PORE
PRESSURE

PARAMETER

.00

.00

.00

.00

PRESSURE
CONSTANT

(PSF)

.0

.0

.0

.0

PIEZOMETRIC
SURFACE

NO.

ra
4

1
L
1
1

t
I
I
I
I
I
t
I
t
T
I
I
t
I



T
.  1 PIEZOMETRIC SURFACE (S) HAVE BEBN SPECIFIED

I
UNITYTEIGHT OF WATER = 62.40

I
r PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

t

t
I
I
I
I
I
I
I
t
I
I
I
I
I
I

POINT
NO.

1
2
3
4
5

X-WATER
(FT)

3 .00
19 .00
29 .00
96 .00

162 .00

Y-WATER
(Fr1

14 .00
19 .00
27 .00
52 .00
52 .00



I

- SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES

loF wHrcH rHe FrRsr z BouNDARTEs wrLL DEFLEcT suRFAcEs UPWARD

I "ouilB:*"

li
I
t
I

X-LEFT
1rr )

91 .  00
185 .  00

Y-LEFT
(FT)

.00
64 .00

X-RIGHT
(Fr  )

185 .00
300 .00

Y-RIGHT
(FT)

64 .00
64 .00

I
I
T
t
T
T
T
T
t
I
I
t



T
-A CRITICAL FAILURE SURFACE SEARCHING METHOD' USING A RANDOM

lrrcnnioun 
ron cENERATTNG crRcuLAR suRFAcEs, HAs BEEN sPEcrFrED-

I 
100 TRIAL SURTACES HAVE BBEN GENERATED-

I 10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

laroNc 
rHE GRoUND suRFAcE BETwEEN x = 10-00 FT.

AND X=  35 .00FT .

1"o." suRFAcE rER!4rNArES BET*EEN 
I = 13B:BB $l:

t
UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION

- AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.

I
5.OO FT.  LINE SEGMENTS DEFINE EACH TRIAL F 'AILURE SURTACE.

I
I
t
T
T
t
I
t
t
t
I
I



t
r FOLLOWING ARE DISPLAYED THE

r FffiHRE 
SURFACES EXAMINED.

Lor"rY FAcroRs

t .or"o* suRFAcE

TEN MOST CRITICAL
THEY ARE ORDERED -

OF THE TRIAL
I4OST CRITICAL

ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

I
I
T
t
I
I
I
I ***

POINT
No.

POINT
N O .

T FAILURE SURFACE SPECIFIED

BY 19 COORDINATE POINTS

Y-SURF
( r t1

16 .1 ,9
16 .49
17 .03
17 .81
18 .82
20 .07
2L .54
23 .25
25 .18
27 .32
29 .69
32 .25
35 .  03
38 .00
41 .  15
44  . 49
48 .01
51 .69
54 .  00

BY 19 COORDINATE POINTS

Y.SURF
( r r1

17.  05
17 .33
L7 .84
18 .60
19 .59
20 .83
22 .30
24 .0 t
25 .94
28 .10
30 .47
33 .06
35 .85
38 .84
42 .03
45 .40
48 .95

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7
18
19

1
2
3
4
5
6
7
8
9

10
11
T2
13
L4
15
16

t
I
t
T
t
t

S P E C I F I E D

X-SURF
(F r1

10 .00
L4 .99
19 .95
24 .90
29 .80
34 .64
3> .42
44 .12
48 .73
53 .25
57 .65
6L .9  4
66 .10
70 .13
74 .00
77 .72
81 .28
84  . 66
86 .  s9

1 .035  * * *

X-SURF
( r r1

L2 .78
t7  . 77
22 .7  4
27 .69
32 .59
37 .43
42 .2 r
46 .9L
51_ .52
56 .03
50 .43
64 .77
68 .  B6
72 .86
76 .72
80 .41

94



L 9I
I
T

- - '  
88  . 37

1 .068  * * *

54 .00

* * *

T
t
I
I
I
I
t
T
I
T
T
T
I
I
I
I



T
t rot"u* suRFAcE sPEcrFrED

X-SURF
(Fr  I

15.  s6
20  . 48
25 .36
30 .19
34 .95
39 .64
44 .24
48 .75
53 .17
57 .47
51 .65
6s.70
69  . 62
73 .39
77 .0L
80 .47
81 .50

1 .078  * * *

I
FAILURE SURFACE SPECIFIED

I
X-SURF

( r t  1

L2 .78
L7  . 7L
22  . 69
27 .68
32  . 68
37 .64
42 .55
47  . 38
52 .11
56 .70
61 .15
65 .41
69  . 49
73 .34
75 .95
80 .32
83 .40
86 .20
88 .70
89 .25

1 .099  * * *

BY 17 COORDINATE POINTS

Y-SURF
(FT)

L7 .92
18 .79
19 .88
2L .L9
22 .71
24 .45
26 .40
28 .55
30 .90
33 .46
36 .20
39 .13
42 .23
45 .52
48 .96
52 .57
53 .75

BY 20 COORDINATE POINTS

Y-SURF
( r r1

17 .06
t6 .23
15 .75
t -5 .53
15 .87
L6 .46
L7  . 4L
18 .70
20 .34
22 .3L
24  . 60
27 .2L
30 .11
33 .30
36 .75
40  . 45
44 .38
48 .53
52 .86
54 .00

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
15
L7

T
I
t
I
t
I
T

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20

I
t
I
I
I
I

POINT
N O .

* * *

POINT
NO.

I
t ***



I
t ,ot"uRE suRFAcE spEcrFrED By 18 cooRDTNATE porNTs

I
t
t
T
T
I
t
I 

***

POINT
N O .

POINT
N O .

T 
FAILURE SURFACE

X-SURF Y-SURF
( r r  1  (Fr  )

18 .33  18 .79
23 .33  18 .79
28 .33  19 .08
33 .29  19 .66
38 .22  20 .52
43 .08  21 .66
47 .88  23 .09
52 .58  24 .79
57  . LB  26 .75
61 .55  28 .98
65 .99  3L .47
70 . r .E  34 .20
74  "2  0  37 .L7
7C .0  :  40 .37
81 "70  43 .78
85 . l - 5  47 .40
88 .38  51 .2 t
90 .48  54 .00

1 .1_42  * * *

S P E C  I F I E D

X - S U R F
(F t  1

15 . s6
20 .53
25 .52
30 .52
35 .  s0
40  . 15
45 .34
50 . l - 4
54 .  B6
59 .4s
63 .91
68 .2 r
72 .34
76 .29
80 .02
83 .54
86  . 82
89 .  B5
92 .47

1 .  149  * * *

BY 19 COORDINATE POINTS

Y-SURF
( r r1

L7  . 92
17 .38
17 .16
L7 .26
L7 .69
18 .43
19 .48
20 .  B5
22 .52
24 .50
26 .76
29 .3L
32 .L2
35 .20
38 .52
42 .07
45 .85
49 .82
53 .75

1
2
3
4
5
6
7
I
9

10
11
L2
13
t4
15
16
L7
L8

I
I
t
I
t
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
16
L7
18
19I

I ***



19 88 .  37

.gL1  * * *

5 4 .  U U

t
* * *

I
I
I
T
T
t
T
I
I
I
T
I
T
t
I
I
I
I



I
I rot"uRE suRFAcE sPBcrFrED

X-SURF
( r t ;

15 .56
20  . 48
25 .  36
30 .19
34 .95
39 .64
44 .24
48 .75
53 .17
57 .47
61 .  65
65 .70
69  . 62
73 .39
77 .0 t
80 .47
81 .50

.930  * * *

t
T 

FAILURE SURFACE SPECIFIED

X-SURF
(Fr1

12 .78
L7 .7L
22  . 69
27 .68
32 .68
37 .64
42 .55
47 .38
52 . t L
s6.70
61 .15
65 .41
69  . 49
73 .34
76 .95
80 .32
83 .40
86 .20
88 .70
89 .25

.948  * * *

BY 17 COORDINATE POINTS

Y-SURF
(FT)

L7 .92
18 .79
19 .88
2L .L9
22 .7L
24 .45
26  . 40
28 .55
30 .90
33 .45
36 .20
39 .13
42 .23
45 .52
48 .96
52 .57
53 .75

BY 20 COORDINATE POINTS

Y-SURF
(Fr )

17.06
L6 .23
15 .  75
l -5 .53
15 .87
L6 .46
t7 .4 t
18 .70
20 .34
22 .3L
24  .60
27 .2L
30 .11
33 .30
35 .75
40 .45
44 .38
48 .53
52 .86
54 .00

1
2
3
4
5
6
7
I
9

10
LL
L2
13
L4
15
16
L7

T
t
I
T
I
I
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
16
L7
18
L9
20

I
t
I
I
I
I

POINT
N O .

* * *

POINT
N O .

I
I ***



1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
L5
16
L7
18

I
I
I
I
I

I
f rot"uR' suRFAcE sPEcrFrEDBY 18 COORDINATE POINTS

Y-SURF
(F t1

18 .79
18 .79
19 .08
19 .56
20 .52
2L .66
23 .09
24 .79
26 .75
28 .98
3L .47
34 .20
37 .L7
40 .37
43 .78
47 .40
5L .2L
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(F r )

t7 .92
17 .38
L7 .L6
L7 .26
L7 .69
18 .43
19 .48
20 .85
22 .52
24 .50
26 .7  6
29 .3L
32 .L2
35 .20
38 .52
42 .07
45 .85
49 .82
53 .76

I
I
I 
***

POINT
N O .

POINT
N O .

X-SURF
(F r1

18 .33
23 .33
28 .33
33 .29
38 .22
43 .08
47 .88
52 .  s8
57 .18
61 .65
65 .99
70 .18
7  4 .20
? ^
/  U  o  v t

81 .70
85 .15
88 .38
90 .48

.979  * * *

X-SURF
(F t1

15 .56
20 .53
25 .52
30 .52
35 .50
40  . 45
45 .34
50 .14
54 .86
59 .4s
63 .91
58 .2 r .
72 .34
76 .29
80 .02
83 .54
86 .82
89 .85
92 .47

.985  * * *

I  
rerlunn suRFAcE sPEcrFrED

I
I
I
I
t
t

I
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19I

I ***



t
I 

rarr,uRE suRFAcE sPEcrFrED

X-SURF
(FT)

10 .00
15 .00
l - 9 .99
24 .97
29 .94
34 .88
39 .78
44 .66
49  . 49
54 .27
58 .99
63 .66
68 .26
72 .79
77 .25
8L .52
85 .90
90 .09
94 .18
98 .L7

101 .47

.995  * * *

I
; 

rarluar suRFAcE SPECIFIED

BY 21 COORDINATE POINTS

Y-SURF
(FT)

16 .19
L6 .27
16 .53
16 .96
L7 .56
18 .34
19 .30
20  . 42
2L .72
23 .1 ,8
24 .8L
26 .50
28 .56
30 .58
32 .95
3s.38
37 .96
40 .69
43 .56
46 .58
49 .26

BY 22 COORDINATE POINTS

Y-SURF
(Fr1

16 .19
15 .30
L4  . 69
14 .35
L4 .28
L4 .49
14 .98
L5 .7  4
L6 .77
18 .07
19 .64
21 .46
23 .54
25 .86
28  . 43
3L .22
34 .25
37  . 48
40 .93
44 .56
48 .38
49 .78

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
15
L7
18
19
20
2L

I
I
I
I
I
I
I
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
t7
18
19
20
2L

I
I
I
I
I
I
I

POINT
N O .

* * *

POINT
N O .

X-SURF
(F r  I

10 .00
t4 .92
19 .88
24 .87
29 .87
34 .87
39 .84
44 .79
49 .68
54 .51
59 .25
63  . 91
68 .46
72 .89
77 .L8
81 .32
85 .30
89 .1L
92 .7  4
96 .L7
99 .40
00.45



|  
* * *

I
I
I
I
I
t
I
I
I
t
I
t
t
t
I
I
T
I

. 997  * * *



I
I rot"u*"

I
I
I
I
I
I
I
I 
***

POINT
N O .

POINT
NO.

I  
r 'erlunr suRFAcE sPEcrFrED

SURFACE SPECIFIED

X-SURF
( r t  I

18 .33
23 .27
28 .26
33 .26
38 .24
43 .16
47 .99
52 .70
57 .26
6L .62
65 .77
69  . 67
73 .30
76 .63
79  . 65
82 .3L
84 .62
85 .36

1 .002  * * *

X-SURF
(FT)

15 .56
20  . 48
25 .45
30 .45
35 .45
40  . 43
45 .35
50 .23
55 .02
59 .70
64 .25
68 .65
72 .88
76 .93
80 .77
84 .39
87 .78
90 .91 -
93 .77
95 .01

1 .016  * * *

BY 18 COORDINATE POINTS

Y-SURF
(FT}

18 .79
18 .01
17 .65
L7 .70
18 .17
19  . 05
20 .33
22 .0L
24 .07
26 .5 t
29 .30
32 .43
35 .86
39 ,59
43 .58
47 .8L
52 .25
54 .00

BY 20 COORDINATE POINTS

Y-SURF
(FT)

L7 .92
17 .05
16 .54
L6 .34
16 .48
16 .95
t7 .75
18 .87
20 .32
22 .09
24 .L6
26 .53
29 .L9
32 .L3
35 .33
38 .78
42  . 46
46 .36
50 .45
52 .50

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
16
L7
18

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20

T
I
I
I
t
I
I
|  * * *



I
I
l*
t
I
I
l^
I

x

I

I,
T
T
t
I'
I

T

I
I

Y

.00

TFxA s

114 .0038.00  76 .00 152 .00  190 .00

780*
. . 77

114 .00  +

152 .00  +

190 .00  +

228 .00  +

266 .00  +

304 .00  +

*
*

T,
t

*

L



I
t

--SLOPE STABILITY ANALYSIS--
SIMPLIFIED ,IANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

t
I 

PROBLEM DEScRrPrroN

I
BOUNDARY COORDINATES

GENWAL SED. POND - FAILED LINER - EMPTY

S T A T I C

3
3
4
4
4
1
1
2
2
2
2
2
3
3
1
1
3
3
3
3

1
2
3
4
5
6
7
I
9

10
11
L2
13

t
T
T
I
I
t
I
I
I
T
t
I
t
I

L4 TOP BOUNDARIES
20 TOTAI, BOUNDARIES

BOUNDARY
NO.

14
15
16
T7
18
19
20

X-LEFT
(F r )

3 .00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

r24 .00
140 .00
164 .00
165 .00
182 .00

29 .00
90 .00

121 .00
124 .00
140 .00

29 .00

Y-LEFT
(FT)

14 .00
19 .00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
27 .00
54 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(FT)

19  .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

124 .00
140 .00
164 .00
165 .00
182 .00
185 .00

56 .00
121 .00
124 .00
140 .00
166 .00
121 .00

Y-RIGHT
(FT )

19 .00
27 .O0
32.00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
54 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND



t
. ISOTROPIC SOIL PARAMETERS

I
4  TYPE{S)  OF  SOrL

I
SOIL

I -i3: TOTAL
UNIT WT.

(PCF)

120 .0
120 .0
110 .0
130 .0

SATURATED
UNIT  WT.

(PCF )

132 .0
132 .0
125 .0
140 .0

COHESION
INTERCEPT

(PSF)

.0
1000 .0

.0

.0

FRICTION
ANGLE
(DEG)

38 .0
20 .0
35 .0
45 .0

PORE
PRESSURE

PARA!,IETER

.00

.00
,00
.00

PRESSURE
CONSTANT

(PSF)

.0

.0

.0

.0

PIEZOMETRIC
SURFACE

NO.

ri
4

1
L
1
L

I
T
I
I
I
t
t
I
T
I
I
I
I
I



I

.  SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY

I 
ot yt l lrcH THE FrRsT 2 BoUNDARTES wrLL DEFLEcT SURFAcES

2 BOUNDARIES
UPWARD

I "ouN3l*" X-LEFT
(F r  I

91 .00
18s .00

Y-LEFT
(F r1

.00
64 .  00

X-RIGHT
(rr)

185 .00
300 .00

Y-RIGHT
(F r1

64 .00
54 .00li

I
I
I
I
I
I
I
I
I
I
t
I
I
I
I



I
- 1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

t
UNITWEIGHT OF WATER = 62.40

T
1 

nrnzouETRlc suRFAcE No-

X-WATER
(FT)

3 .00
19 .00
29 .00
96 .00

124 .00
l -40 .00

I "R3T'
1

l3
4

l:
I
I
t
I
t
I
I
t
I
I
I
I

1 SPECIFIED BY 6 COORDINATE POINTS

Y-WATER
(FT)

14 .00
19 .00
27 .00
52 .00
38 .00
38 .00



I

_A CRITICAI, FAILURE SURFACE SEARCHING UETHOD, USING A RANDOM

l recgNreuE FoR GENERATTNG crRcuLAR suRFAcES, HAs BEEN sPEcrFrED.
I

I  TOO TRIAL SURFACES HAVE BEEN GENERATED.
I

I  10  SURFACES INIT IATE FROM EACH OF 10 POINTS

I ar,orlc rHE GRouND suRFAcE BETwEEN x = 10.00
AND X =  35 .00

lnacn suRFAcE TERMTNATES BETwEEN x = $0.00
AND X =  120 .00

EQUALLY SPACED
FT.
FT .

FT .
FT .

Y  =  5 .00  FT .

EACH TRIAL FAILURE SURFACE.

t
UNLESS FURTHER LIMITATIONS WERE IMPOSED,  THE MINIMUM ELEVATION

I 
ot wHIcH A suRFAcE EXTENDS IS

5 . O O  F T .  L I N E  S X C I I : ] ] T 5  D E F I N E

I
I
I
I
I
I
I
I
t
t
I
I



t
I FOLLOWING ARE DISPLAYED THE

f Fffily 
suRFAcEs ExAMTNED'

f  ror"u*t suRFAcE sPEcrFrED

TEN MOST CRITICAL
THEY ARE ORDERED -

OF THE TRIAL
I.|OST CRITICAL

t sargty FAcroRS ARE cALcULATED By rHE MoDTFTED BrsHoP METHOD.

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
L5
16
L7
18
19

T
I
I
I
I
I

1
2
3
4
5
5
7
I
9

10
11
t2
13
L4
15
16

I
I
t
I
t
I

POINT
N O .

X-SURF
1rr)

10  , 00
L4 .99
19 .96
24 .90
29 .80
34 .64
39  . 42
44 .L2
48 .73
53 .25
57 .65
61 .94
66 .10
70 .  L3
7  4 .00
77 .72
81 .28
84 .66
86 .59

1 .035  * * *

BY 19 COORDINATE POINTS

Y-SURF
(F t1

16 .19
L6 .49
17 .03
17 .  81
18 .82
20 .07
2L .54
23 .25
25 .  L8
27 .32
29 .69
32 .25
35 .03
38 .00
41 .  15
44  . 49
48 .01
51 .69
s4.00I

I ***

I ,.or"u*" suRFAcE sPEcrFrED

POINT
N O .

X-SURF
(F t1

t2 .78
L7  .77
22 .7  4
27 .59
32 .59
37  .43
42 .2L
46 .91
51 .  52
56 .03
60 .43
64 .7 I
68 .85
72 .86
76 .72
80 .41

BY 19 COORDINATE POINTS

Y-SURF
( F t 1

L7.06
17 .33
L7 .84
18 .  60
19 .59
20 .  83
22 .34
24 .0L
25 .94
28 .10
30 .4?
33 .06
35 .85
38 .84
42 .03
45 .40

8 .95



1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18

I
I
I
I
I
I
I
I 

***

X.SURF
(F r1

18 .33
23 .27
28 .26
33 .26
38 .24
43 .16
47  .99
52 .70
57 .26
6L .62
6s .77
69  .67
73 .30
76 .63
79 .65
82 .31
84 .62
85 .35

t .L62  * * *

I
I 

rot"u* suRFAcE sPEcrFrEDBY 18 COORDINATB POINTS

Y-SURF
(Fr )

18 .79
18 .01
L7 .65
L7 .70
18 .17
19 .05
20 .  33
22.0r
24.07
26.5L
29 .30
32 .43
35 .86
39 .59
43 .58
47 .8 t
52 .25
54 .00

BY 22 COORDINATE POINTS

Y-SURF
(F t1

16 .19
1 -5 .30
r . 4 .69
14 .35
L4 .28
14 .49
14 .98
15 .  ?4
L6 .77
18 .07
19 .64
2L .46
23 .54
25 .86
28 .43
3L .22
34 .25
37  . 48
40 .93
44 .56
48 .38
49 .78

POINT
N O .

I
I
I
I
I
I
T
I

POINT
N O .

I  
FAILURE SURFACE SPECIFIED

X-SURF
(F r  1

10 .00
14 .92
19 .88
24 .87
29 .87
34 .87
39 .84
44 .79
49  . 68
54 .  s1
s9.25
63 .91
68 .46
72 .89
77 .L8
81 .32
85 .30
89 .11_
92 .7  4
96 .L7
99 .40

100 .45

L . I 79  * * *

1
2
3
4
5
6
7
I
9

10
11
L2
13
14
15
16
L7
18
19
20
2L
22



I
t ***
t

POINT
NO.

POINT
N O .

j - . 1 8 7  * * *

I
t tot"u*" suRFAcE sPEcrFrED

X-SURF
(Fr )

15 .56
20 .39
25 .32
30 .30
3s .30
40 .28
45 .22
50 .07
54 .80
59 .39
63 .79
67 .98
7L .92
75 .60
78 .98
82 .04
84 .77
87 .  L3
89 .11
89 .22

BY 20 COORDINATE POINTS

Y-SURF
(F t1

] -7 .92
16 .65
15 .79
15 .33
15 .30
15 .68
16 .48
L7 .69
L9 .29
2L .29
23  . 56
26 .39
29  . 46
32 .85
36 .53
40 .49
44  . 68
49 .09
53 .68
54 .00

BY 21 COORDINATE POINTS

Y-SURF
(FT)

L6 .19
L6 .27
16 .53
16 .96
17 .56
18 .34
19 .30
20  . 42
2L .72
23 .18
24 .8L
26  . 60
28 .56
30 .68
32 .95
35 .38
37 .96
40 .59
43 .56
46 .58
49 .26

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
15
L7
18
19
20

I
I
t
I
I
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
t4
15
15
L7
18
19
20
2 t

I
I
I
I
I
I
I
I

FAILURE SURFACE SPECIFIED

X-SURF
(F t ;

10 .00
15 .00
L9 .99
24 .97
29 .94
34 .88
39 .78
44 .66
49  . 49
54 .27
58 .99
63  . 56
58 .26
72 .79
77 .25
8L .62
8s.90
90.09
94 .18
98 .17

101 .47



I
I
l"
t
I
I
l^
I

x

I

I'
I
I
I
TF

I
T

t
I

Y

.00

x

76.00

s

114 .00

FIA T

190 .00

+

*

t,
I

38.00 152 .00

114 .00

152.00 +

+

+

+

+

190.00
*

228.00

266 .00

L
304.00



I
I

--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU I ' {ETHOD OF SLICES

IRREGULAR FAII,URE SURFACES

I
I 

PRoBLEM DEscRrPrroN

I
BOUNDARY COORDINATES

GENWAL SED. POND - FAILED LINER - FULL -

S E I S M I C

I
9

10
11
L2
13
14
15
15
!7
18
19
20

I
I
t
t
t
t
I
I
t
t
t
T
t
I

L4 TOP BQUNDARIES
2A TOTAL BOUNDARIES

BOUNDARY
NO.

1
2
3
4
5
6
7

X.LEFT
(F r )

3 .00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

L24 .00
140 .00
164 .00
L66 .00
182 .00

29 .00
90 .00

121 .00
L24 .00
140 .00

29 .00

Y-LEFT
(FT)

14 .00
19 .00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
27 .00
54 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(FT)

19 .00
29  .00
30 .00
s4 .00
56 .00
82 .00
90 .00
92 .00

124 .00
140 .00
164 .00
166 .00
182 .00
1 ,8s .00

56 .00
121 .00
124 .00
140 .00
166 .00
121 .00

Y-RIGHT
(FT )

19 .00
27 .00
32 .00
44 .00
41 .00
54 .00
54 .  00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
64 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND

3
3
4
4
4
1
1
2
2
2
2
2
3
3
1
1
3
3
3
3



I
T
I

I

I

-  ISOTROPIC SOIL PARAMETERS

I
4 TYPE (s) oF soll,

I
SATURATED

UNIT  WT.
(PCF )

132 .0
132 .0
r25.0
140.0

SOIL TOTAL
TYPE UNIT WT.

NO.  (PCF)

1  120 .0
2  120 .0
3  110 .0
4  130 .0

COHESION
INTERCEPT

(PSF)

.0
1000 .0

.0

.0

FRICTION
ANGLE
(DEG)

38 .0
20 .0
35 .0
45 .0

PORE
PRESSURE

PARA}IETER

.00

.00

.00

.00

PRESSURE
CONSTANT

( P S F  )

.0

.0

.0

.0

PIEZOMETRIC
SURFACE

N O .

1
1
1
1

T
I
I
I
I
I
I
t
t
I
I
t
I



I
IP IEZoMETRICSURFACE(S)HAVEBEENSPECIF IED

I
UNITWEIGTTT OF WATER = 62.40

I
r  PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

I

POINT X-WATER Y-WATER
I  No.  (Fr)  (Fr)
I

1 3 .00  14  -  00

I 3 t3:33 1?:33
4 96 .00  52 .00

-  5  162 .00  52  '  00

I

I
t
I
t
I
I
I
t
I
T
t
I



r
-SEARCHING ROUTINE WILL BE LII4ITED TO AN AREA DEFINED BY 2 BOUNDARIES

Io;- 
wHicH-rne FrRsr 2 BoUNDARTES WrLL DEFLECT SURFACES UPWARD

I "ouilB:*"

ti

X-LEFT
(F r )

91 .00
185 .00

Y-LEFT
(FT)

.00
64 .00

X-RIGHT
(Fr )

185 .00
300 .00

Y.RIGHT
( r t1

64 .00
64 .00

r a uontzoNTAl EARTHQUAKE LoADTNG coEFFrcrENT
OF .O8O HAS BEEN ASSIGNED

I a vsntrcAl, EARTHQUAKE LoADTNG coEFFrcrENT
OF .OOO HAS BEEN ASSIGNED

I cevrterroN PRESSURE = .Q PSF
I

I
I
t
I
I
t
I
t
I
T
I
I



I
r  A CRITICAI, FAILURE SURFACE SEARCHING METHOD, USING A RANDOM

t recunreun FoR cENERATTNG crRcuLAR suRFAcES, HAs BEEN sPEcrFrED.

t 
roo TRrAL suRFAcEs HAvE BaEN GENERATED-

I  10 SURFACES TNTTTATE FROM EACH OF 10 POTNTS EQUALLY SPACED

I er,one rHE GRoUND suRFAcE BETwEEN x = 10.00 FT.
AND X=  35 .00FT .

-  EAcH suRFAcE TERMTNATES BETwEEN x = 80-00 FT.
AND X=120 .00F t .

I
UNLESS FURTHER LIMITATIONS WERE IMPOSED,  THE MINIMUM ELEVATION

I  
ot  wHIcH A SURFACE EXTENDS Is Y = 5.00 FT.

I  5 .OO FT.  L INE SEGI- IENTS DEFINE EACH TRIAL FAILURE SURFACE.

I

I
t
I
I
I
I
T
I
T
t
I



t
I FOLLOWING ARE DISPLAYED THE

I FliSHy 
suRFAcEs ExAMTNED-

l ror"rY FAcroRs

l ror"u*" suRFAcE

TEN I.{OST CRITICAL
THEY ARE ORDERED -

OF THE TRIAL
MOST CRITICAL

ARE CALCULATEDBY THE I ' IODIFIED BISHOP IIETHOD.

I
I
I
I
I
I
T
I ***

POINT
NO.

POINT
No.

t FATLURE suRFAcE sPEcrFrED

BY 19 COORDINATE POINTS

Y-SURF
(Fr )

16 .  19
t6  . 49
17 .  03
17 .  8L
18 .82
20 .07
2L .54
23 .25
25 .18
27 .32
29 .69
32 .25
35 .03
38 .00
41 .15
44  . 49
48 .01
51 .69
54 .00

BY 19 COORDINATE POINTS

Y-SURF
( r t  1

17 .06
r_7.33
L7.84
18 .60
19 .  s9
20 .83
22 .30
24 .0L
25 .94
28 .10
30 .47
33 .06
35 .85
38 .84
42 .03
45  .40

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
15
L7
18
19

1
2
3
4
5
6
7
I
9

10
11
t2
13
L4
15
16

T
I
I
I
t
I

S P E C I F I E D

X-SURF
(F r )

L0 .00
14 .99
19 .96
24 .90
29 .80
34 .64
39  .42
44 .L2
48 .73
53 .25
57 .6s
6 t .94
66 .10
70 .13
74 .00
77  .72
81 .28
84 .66
86 .59

.891  * * *

X-SURF
(F r1

t2 .78
L7  .77
22 .7  4
27 .69
32 .59
37 .43
42 .2L
46 .9L
5L .52
55 .03
60 .43
64 .7L
58 .86
72 .86
76 .72
80 .41



I
t 

rarlunn suRFAcE sPEcrFrED

x-suRF
( r r1

18 .33
23 .33
28 .33
33 .29
38 .22
43 .08
47 .88
52 .58
57 .  18
61 .55
55 .99
70 .18
7  4 .20
78 .04
81 .  70
85 .15
88 .38
90 .48

L .L42  * * *

BY 18 COORDINATE POINTS

Y-SURF
(FT  )

18 .79
18 .79
19 .08
19 .66
20 .52
2L .56
23 .09
24 .79
26 .75
28 .98
3 t . 47
34 .20
37 .L7
40 .37
43 .78
47 .40
5L .2L
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(Fr )

L7 .92
17 .38
17 .16
\7 .26
L7 .69
l - 8 .43
19 .48
20 .85
22 .52
24 .50
26 .76
29 .3L
32 .L2
35 .20
38 .52
42 .07
45 .85
49 .82
s3.76

I
I
t
I
I
I
I

1
2
3
4
5
6
7
I
9

10
1L
L2
13
L4
15
16
t7
L8
19

I
I
I
I
I
t
I
I

POINT
NO.

1
2
3
4
5
6
7
I
9

10
11
t2
13
L4
15
16
L7
18

* * *

t
T 

FAILURE SURFACE SPECIFIED

X - S U R F
(Fr )

15 .56
20 .53
25 .52
30 .52
35 .  s0
40 .45
45 .34
50 .14
s4 .86
59 .45
63 .91
68 .2L
72 .34
76 .29
80 .02
83  . 54
86  . 82
89 .  Bs
92 .47

L . t 49  * * *

POINT
N O .

* * *



I
I 

rerrunn

1
2
3
4
5
6
7
8
9

10
11
L2
13
14
15
16
17
18

I
I
I
I
t
I
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
t7
t8
19
20
2L
22

I
I
t
I
I
I
t
I

X-SURF
( r r1

18 .33
23 .27
28 .26
33 .25
38 .24
43 .16
47 .99
52 .70
57 .26
61 .62
65 .77
69 .67
73 .30
76 .63
79 .65
82 .31
84  . 62
85 .36

t . 162  * * *

I
I 

FATLURE SURFACE SPECTFTED

X-SURF
( r t 1

10 .00
L4 .92
19 .88
24 .87
29 .87
34 .87
39 .84
44 .79
49 .58
54 .51
59 .25
63 .91
68 .46
72 .89
77 .18
81 .32
85 .30
89 .  l l
92 .7  4
96 . r7
99 .40

100 .45

1 .186  * * *

POINT
No.

SURFACE SPECIFIED BY 18 COORDINATE POINTS

Y-SURF
(Fr1

18 .79
L8 .01
L7 .65
r7 .70
18.17
19 .05
20 .33
22 .0L
24 .07
26 .5L
29 .30
32  .43
35 .86
39 .59
43 .  s8
47.81 ,
52 .25
s4 .00

BY 22 COORDINATE POINTS

Y-SURF
(FT)

16 .19
15 .30
L4 .59
14.3s
L4 .28
t4 .49
L4 .98
t5 .7  4
L6 .77
18 .07
19 .64
2L .46
23 .54
25 .86
28  . 43
3L .22
34 .25
37 .48
40 .93
44 .56
48 .38
49 .78

* * *

POINT
NO.



t
IFAILURE

l  ror"u*E suRFAcE sPEcrFrED

SURFACE SPECIFIED

X-SURF
(FT  )

15 .56
20 .39
25 .32
30 .30
35 .30
40 .28
45 .22
50 .07
54 .  B0
59 .39
63 .79
67 .9  B
7 ] - . 92
1 r  . ^
I  J .  v v

78 .98
82 .04
84 .77
87 .13
89 .1 -1
89 .22

1 .187  * * *

X-SURF
( r r1

15 .56
20  . 48
25 .45
30 .45
35 .45
40 .43
45 .36
50 .23
55 .02
59 .70
64 .25
68 .65
72 .88
76 .93
80 .77
84 .39
87 .78
90.9r
93 .77
95 .01

1 .190  * * *

BY 20 COORDINATE POINTS

Y-SURF
(FT)

L7 .92
16 .65
L5 .79
15 .33
1s.30
15 .68
15 .48
t7 .69
19 .29
2L .29
23 .66
26 .39
29  . 46
32 .85
36 .53
40 .49
44 .68
49 .09
53 .68
s4.00

BY 20 COORDINATE POINTS

Y-SURF
(Fr )

L7 .92
L7 .06
16 .54
16 .34
16 .48
16 .9s
L7 .75
18 .87
20 .32
22 .09
24 .L6
26 .53
29 .L9
32 .L3
35 .33
38 .78
42 .46
45 .36
50 .45
52 .50

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
L9
20

I
I
I
I
I
I

I
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
15
L7
18
19
20

I
I
I
I
I
I
I
T

POINT
N O .

I
t ***

POINT
N O .



T
I

Y AXIS FT

.00  38 .0C 75 .00  114  -  O0  152  '  00  190  '  00

I
I 

38'oo l:::3il'::-
84513 .  .

I
. 84213 .  * *

.  .  .  . 44113 .

. . . . 8942L3 .
A  75 .00  +  r .  . .  . 8042113

.886421*
t  L  .  . 8064*

n o n +
.  '  W v V  

-

t
x  114 .00  +

I
*
*

t  r  152.00 ;

I

I  s  19o.oo +
I

-

-  228 .00  +

:

I

F  256 .00  +
I

-

r  T  304 .00  ;
L

I
I



T
I

--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

t
I 

PRoBLEM DEScRrPrroN

I
BOUNDARY COORDINATES

GENWAL SED. POND - FAILED
S E I S M I C

LINER - EMPTY

1
2
3
4
5
6
7
8
9

10
l1
L2
13
t4
15
16
L7
18
19
20

t
I
T
I
T
I
t
I
t
I
T
t
I
I

t4 TOP BOUNDARIES
20 TOTAL BOUNDARIES

BOUNDARY
NO.

X-LEFT
(FT)

3 .00
19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

L24 .00
140 .00
164 .  00
166 .00
182 .00

29 .00
90 .00

121-  .  00
124 .00
140 .00

29 .00

Y-LEFT
(FT)

14 .00
19 .00
27 .00
32 .00
44 .00
41 .00
54 .  00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
27 .00
54 .00
39 .00
37 .00
37 .00
27 .00

X-RIGHT
(FT)

19 .00
29 .00
30 .00
54 .00
56 .00
82 .00
90 .00
92 .00

1_24 .00
140 .00
164 .00
155 .00
182 .00
185 .00

56 .00
121 .00
124 .00
140 .00
156 .00
121 ,00

Y-RIGHT
(FT }

19 .00
27 .00
32 .00
44 .00
41 .00
54 .  00
54 .00
54 .00
38 .00
38 .00
54 .00
54 .00
64 .00
64 .00
41 .00
39 .00
37 .00
37 .00
54 .00
37 .00

SOIL TYPE
BELOW BND

3
3
4
4
4
1
1
2
2
2
2
2
3
3
1
L
3
3
3
3



I
T
t ,or"

l'il3:
1

l3
4

ISOTROPIC SOIL PARAMETERS

4 TYPE (S}  OF SOIL

TOTAL
UNIT  WT.

(pcr)

120.0
120 .0
110 .0
130 .0

SATURATED
UNIT WT.

(PcF )

132 .0
132 .0
125 .0
140 .0

COHESION
INTERCEPT

(PsF )

.0
1000 .0

.0

.0

FRICTION
ANGLE
lonc)

38.0
20 .0
3s .0
45 .0

PORE
PRESSURE

PARAMETER

.00

.00

.00

.00

PRESSURE
CONSTANT

(PsF)

.0

.0

.0

.0

PIEZOI,IETRIC
SURFACE

NO.

1
1
L
1

I
T
I
T
t
I
t
T
T
I
t
I
I
T



t
SEARCHING ROUTINE WII,L BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES

f oi !{Hici rnn FIRST 2 BouNDARTEs wrLL DEFLscr suRFAcEs UPWARD
I

TBoUNDARYX-LEFTY-LEFTX-R IGHTY-R IGHT
I  No-  ( r r )  (Fr1 (Fr)  (Fr)

.00  185 .00
64 .00  300 .00

91 .00
185 .00

64.00
64 .00It

I
T
I
I
T
T
I
t
I
I
I
I
I
T
t



I
1 PIEZO}IETRIC SURFACE(S) HAVE BEEN SPECIFIED

I
UNITWEIGHT OF WATER = 62 .40

I

- PIEZOI.{ETRIC SURFACE NO. 1 SPECIFIED BY 6 COORDINATE POINTS

I
POINT X-WATER Y-WATER

I  No.  ( r t  1  (Ft  1
I

1 3 .00  14 .00
I  2  L9 .00  19  '  00
I  3  29 .00  27  -oo
-  4  96 .00  52 .00

5  !24 .00  38  -  00
I  6  140 .  oo  38 .00
r

I e HonrzoNTAr EARTHQUAKE LoADTNG coEFFrcrENT
OF .O8O HAS BEEN ASSIGNED

I e vnnrrcAL EARTHQUAKE LoADTNG coEFFrcrENT
- oF .OOO HAS BEEN ASSIGNED

I cavrrATroN PRESsUFo = -o PsF
!

I
I
t
I
T
I
I
t
I



I
A CRITICAL FAILURE STIRFACE SEARCHING METHOD, USING A RANDOM

I 
incgxreuE FoR GENERATTNG crRcuLAR suRFAcEs, HAS BEEN sPEcrFrED-

I  1OO TRIAL SURFACES HAVE BEEN GENERATED.

t

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

I eronc rHE GRoUND suRFAcE BETwEEN 
I = i3:33 F[:

I  EA.H suRFAcE TERMTNATES BET*EEN x = 80.00 FT.
AND X=120.00FT.

I  
UNLESS FURTHER LIMITATIoNS wERE IMPOSED, THE MINIMUI' !  ELEVATION

AT SI I I ICH A SURFACE EXTENDS IS Y =  5 .00  FT '

I
5.OO FT. LINE SEGi, 'Ei iTS DEFINE EACH TRIAL FAILURE SURFACE.

I
I
t
I
I
I
I
t
T
I
I
t



t
FOLLOWING ARE DISPLAYED THE

I Fli3;y 
suRFAcEs ExAMTNED-

l roru*" FAcroRs

t 
rerrunn suRFAcE

TEN MOST CRITICAL
THEY ARE ORDERED

OF THE TRIAL
- I.{OST CRITICAI,

ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

t
I
I
t
I
I

I  FATLURE suRFAcE sPEcrFrED

BY 19 COORDINATE POINTS

Y-SURF
(FT)

16 .19
16 .49
17 .03
17 .81
18 .82
20 .07
2L .54
23 .25
25 .L8
27 .32
29 .69
32 .25
3s.03
38.00
41 .15
44 .49
48 .01
51 .69
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(FT)

17 .06
17 .33
L7 .84
18 .  60
19 .59
20 .83
22 .30
24 .4 t
25 .94
28 .10
30 .47
33 .06
3s.85
38.84
42 .03
45 .40
48 .95

POINT
NO.

S P E C I F I D D

X-SURF
(FT)

10 .00
L4 .99
19 .96
24 .90
29 .80
34 .64
39  . 42
44 . t 2
48 .73
53 .25
57 .65
61 .94
66 .10
70 .13
7  4 .00
77 .72
81 .28
84 .56
86 .59

.891  * * *

I
I ***

1
2
3
4
5
6
7
I
9

1,0
11
L2
13
L4
15
16
L7
18
19

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
L7

I
t
T
I
I
I

POINT
N O .

X-SURF
(Fr1

L2 .78
L7  . 77
22 .7  4
27 .59
32 .59
37  . 43
42 .2L
46 .9L
51 .52
56 .03
60 .43
64 .7L
68 .86
72 .86
76 .72
80 .41
83 .94



19 88 .37

.917  * * *

54.00

I
I
t
I
I
t
I
I
t
I
I
I
I
I
t
t
I



I
I 

FATLURE suRFAcE sPEcrFrEDBY 18 COORDINATE POINTS

Y-SURF
(FT)

18 .79
19 .79
19 .08
L9 .66
20 .52
2 t . 66
23 .09
24 .79
26 .75
28 .98
3L .47
34 .20
37 .17
40 .37
43 .78
47 .40
5L .2L
54 .00

BY 19 COORDINATE POINTS

Y-SURF
(F t1

L7 .92
17 .38
L7  . L6
L7 .26
L7  . 69
18 .43
19 .48
20 .85
22 .52
24 .50
26 .76
29 .3L
32 .L2
35 .20
38 .52
42 .07
45 .85
49 .82
53 .76

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15
16
T7
18

I
I
T
I
T
t
I
I

1
2
3
4
5
6
7
8
9

10
11
L2
13
I4
15
16
L7
18
19

I
I
t
I
I
t
I
I

POINT
NO.

X-SURF
(FT)

18 .33
23 .33
28 .33
33 .29
38 .22
43 .08
47 .88
52 .58
57 .18
51 .65
65 .99
70 .18
7  4 .20
78 .04
81 .  70
85 .15
88 .38
90 .48

.979  * * *

I  
FATLURE SURFACE SPECIFTED

X-SURF
(FT  )

15 .56
20 .53
25 .52
30 .52
3s.50
40 .45
45 .34
50 .14
54 .85
59 .4s
63 .91
68 .2L
72 .34
76 .29
80 .02
83 .54
86 .82
89 .85
92 .47

.985  * * *

* * *

POINT
N O .

* * *



I
I 

rerlunn sURFACE SPEcIFIED BY 77 CooRDINATE POINTS

1
2
3
4
5
6
7
I
9

10
11
L2
13
t4
15
16
t7

I
I
t
I
I
I
I ***
T

POINT
N O .

POINT
N O .

13
14
15
16
L7
18
19
20

FAILURE SURFACE SPECIFIED

X-SURF Y-SURF
( r r1 (Fr)

15 .56  17 .92
20 .48  18 .79
25 .36  19 .88
30 .19  2L .L9
34 .95  22 .7 r
39 .64  24 .45
44 .24  26 .40
48 .75  28 .55
53 .17  30 .90
57 .47  33 .46
61 .55  36 .20
65 .70  39 .13
69 .62  42 .23
73 .39  45 .52
77  . 0L  48 .96
80 .47  52 .57
81 .50  53 .75

.930  * * *

X-SURF
(F r )

t 2 .78
L7  . 7L
22 .69
27  . 68
32  . 68
37 .64
42 .55
47 .38
52 .LL
56 .70
61 .15
65  . 4 t
69  . 49
73 .34
76 .95
80 .32
83 .40
86 .20
88 .  70
89 .25

.948  * * *

BY 20 COORDINATE POINTS

Y-SURF
( r r1

17 .06
L6 .23
15 .75
15 .63
15 .87
L6 ,46
L7  . 4L
18 .70
20 .34
22 .3L
24 .60
27 .2L
30 .11
33 .30
36.7s
40 .  45
44 .38
48 .53
52 .86
54 .00

1
2
3
4
5
6
7
I
9

10
11
L2

I
I
I
I
T
I
t
I
I ***



T
t
I
I
T
t
I

I
I 

rerlunn suRFAcE sPEcrFrEDBY 22 COORDINATE POINTS

Y-SURF
(FT)

16 .19
15 .30
L4  . 69
14 .35
L4 .28
L4 .49
14 .98
15 .74
16 .77
18 .07
19 .64
2L .46
23.s4
25.86
28 .43
3L .22
34 .25
37  .48
40 .93
44 .56
48 .38
49 .78

BY 18 COORDINATE POINTS

Y-SURF
(Fr )

18 .79
18 .01
L7 .65
L7 .70
18.  r ,7
19 .05
20 .33
22 .0L
24 .07
26 .5L
29 .30
32 .43
35 .  86
39 .59
43 .58
47 .8L
52.2s
54.00

POINT
N O .

X-SURF
(F r  1

10 .00
L4 .92
19 .88
24 .87
29 .87
34 .87
39 .84
44 .79
49 .68
54 .51
59 .25
63 .91
68 .46
72 .89
77 .L8
81 .32
85 .30
89 .11
92 .7  4
96 .L ' l
99 .40

100 .45

1 .002  * * *

S P E C I F I E D

X-SURF
(F r )

18 .33
23 .27
28 .26
33 .26
38 .24
43 .L6
47  .99
52 .70
57 .26
6 t .62
65 .77
69  .67
73 .30
76 .63
79 .55
82 .31
84  .62
85 .36

1 .002  * * *

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
L6
L7
18
19
20
2L
22I

I ""*

t rot"u*" suRFAcE

POINT
NO.

1
2
3
4
5
6
7
8
9

L0
11
L2
13
L4
15
16
L7
18

* * *

t
I
I
t
I
t
t



T
frarluns 

suRFAcE sPEcrFrED

I "ff3:' X-SURF
(F t  1

10 .00
15 .00
L9 .99
24 .97
29 .94
34 .88
39 .78
44  . 66
49  . 49
54 .27
58 .99
63 .66
68 .26
72 .1>
77  . 25
8L .62
85 .90
90 .09
94 .  rB
98 .17

101 .47

1 .004  * * *

I
I  

FArtuRE SURFACE SPECTFTED

X - S U R F
(rr)

15 .56
20  . 48
25 .45
30 .45
35 .4s
40 .43
45 .36
50 .23
55 ,02
59 .70
64 .25
68 .6s
72 .88
76 .93
80 .77
84 .39
87 .78
90 .9 r
93 . ' 77
95 .01

BY 21 COORDINATE POINTS

Y-SURF
(Fr1

16 .19
L6 .27
16 .53
16 .96
1? .56
18 .34
19 .30
20  . 42
2L .72
23 .18
24 .8 t
26 .60
28 .56
30 .68
32 .95
35 .38
37 .96
40 .69
43 .56
46 .58
49 .26

BY 20 COORDINATE POINTS

Y-SURF
( r r1

L7 .92
17 .06
15 .54
16 .34
16 .48
16 .95
L7 .75
18 .87
20 .32
22 .09
24 .L6
26 .53
29 .L9
32 .13
35 .33
38 .78
42 .46
46 .36
50 .45
52 .50

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20
2L

t
I
I
I
I
t
I

1
2
3
4
5
6
7
I
9

10
11
L2
13
L4
15
16
L7
18
19
20

t
I
I
t
I
I
T

* * *

POINT
N O .



t
t
I*
t
I

I
x

I
T,
I
I,
t
I
t

F

I
lr

I
I

Y

.00 38.00

x

76.00

s

114 .00 152 .00

T

190 .00

FA

T
l^

114 .00  +

152 .00  +

190 .00  +

228 .00  +

266 .00  +

304 .  00  +

*
*

*

*

L
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I
I
I
I
T
t

%
* * * * * * * * * * * * * * * * * * t * * * * * * * * * * t *

*  EARTHFAX ENGINEERING,  INC.  *
* *
* HYDROGRAPH GENERATIOII MODEL *
*  USING SCS CURVE NUMBER
* METHODOLOGY
* * * * * * * * *  * * * * * * * * * * r * * * * * * * * * * *

IDENTIFICATION:  V ' lS-1

II{PUT SUT'IMARY:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*
*

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * r  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

t  * *  * *  * *  * * *  *  * *  *  *  *  *  *  *  * * * *  * *  *  * * * *  * *  * * *****  * *  *  * *  * *  *  *  * *  *  * * *  *  * * *  * *  *

OUTPUT SUI ' IMARY:
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * : t x * * * * * * * * * * * * *

T O T A L  R U N O F F  D E P T H  =  Q . 4 2 0 8  I N C H E S
1 i { I T I A L  A B S T R A C T I O N  _  0 . 8 9 8 6  I N C H E S

I
I

STORM:
DIST .  =  SCS TYPE B
DEPTH =  2 .50  IN .
DURATION =  24 .0  HR.

PEAK FLOW =
TII"IE TO PEAK =

WATERSHED:
AREA =  0 .149  SQ.  M I .
CN =  69 .0
T I I ' IE  OF  CONC-  =  0 .29  HR.

B .5o  CFS  (  0 .0884  r t i /HR)
10 .03  HOURS

I RUNoFF voLUi ' tE cHECK = Q .42L7 TNCHES
t  * *  *  *  *  * *  *  * *  * * *  *  *  *  * *  * : t  *  * *  *  *  *  * * *  *  *  *  *  *  * * *  *  * *  *  *  *  * * *  *  *  * * *  *  * *  * * x  *  * *

t
I
I
I
I
I
t
I



I
I
I
I

/.

t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

*  EARTHFAX ENGINEERING,  INC.  *
1 *

* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUI,IBER *
* METHODOLOGY *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

l rpr tq t tFrcATroN:  ws-2
I

INPUT SUMI"IARY:
l * * * * * * * *  * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I  STORM:  WATERSHED:

t
I *****************

I

DIST.  =  SCS TYPE B
DEPTH =  2 .50  IN .
DURATION =  24 .0  HR.

AREA =  Q .002  SQ.  M I .
CN =  69 .0
T I l " iE  OF  CONC.  =  0 .04  HR.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

!  OUTPUT SUMIV1ARY:
* * * * * * * * * * * * * * * r r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

TOTAL RUNOFF DEPTH = Q -4208 INCHES
I N I T I A L  A B S T R A C T I O N  =  Q . 8 9 8 6  I I { C H E S
PEAK FLOW = 0 .  L3  cFS  (  0 .1011  rN /HR)

-  T I I4E  TO PEAK =  10 .00  HOURS
I RUlloFF voLUME cHEcK = o - 4217 TNCHES
! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

!
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
*  EARTHFAX ENGINEERING,  INC.  *

* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUI' IBER *
* METHODOLOGY *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

IDENTIFICATION? vrs - l+

I INPUT SUMMARY:
!* 

* * * * * * * * * * * * * * * * * * * * * x * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
STORl"t :  WATERSHED:

I  D I S T .  =  S C S  1 - Y P E  B  A R E A  =  Q . 0 0 1  S Q .  M I .

I  D E P T H  =  2 . = : v  I N .  C N  =  6 9 . 0
!  D U R A T T o I !  -  2 - . , r  H R .  T r r " r g  o F  c o N C .  =  0 . 0 2  H R .

* * * * * * * * * : t t * * * * * x  x  x  i i  r  \  x t r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

t
* * * * * * * * * * * * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * : l * * * * * * * * r r * * * * * * *

-oUTPUT SUMMARY:
* * * * * * * * * * * * * * * * * * * * *  *  * * * * * * * * *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

T O T A L  R U N O F F  D I P T H  =  S . 4 2 0 8  I N C H E S
I I ' I I T I A L  A B S T R A C T I O N  -  0 . 8 9 8 6  I N C H E S
P E A K  F L O W  =  u . 0 7  C F S  (  0 . L 0 1 _ 6  I N / H R )
T I M E  T O  P E A K  -  i O .  O O  H O U R S
R U N O F F  V O L U } ' ] E  C ] i i : K  =  Q . 4 2 L 7  I N C H E S

* * * * * * * * * * * * * * * *  * * * *  x  *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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* * *  *  * * * * * * * * * * * * * * * * * * * * * * * * * * *
*  EARTHFAX ENGINEERING,  INC.  *
* *
* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUI{BER *
* METHODOLOGY *
*  *  *  *  * * * * * * * * * * * * * * * * * * * * * * * * * * *

l rpnntrFrcATroN: ws-3

l INPUT SUMMARY:
l * * * * *****************  * * *************************************
I  

STORM: WATERSHED:
D I S T .  =  S C S  T Y P E  B  A R E A  =  Q . 0 2 4  S Q .  M I .

I  DEPTH =  2 .50  rN .  cN =  59 .0
t  DURjaTroN =  ?4 .0  HR.  T rME oF coNC.  =  0 .11  HR.

* * * * * * * * * * * * * * * * i. .'. .'. .'. .'. ; t .!: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I
* * * * * * * * * * * * * * * * * * t (  *  *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

-ourpur SUMMARY:
* * * * * * * * * * * * * * * * * * *  *  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I  rorAl  RUNoFF DEprH = 0,4208 rNcHEs
t  rNr r rAL ABSTRACTToN = Q.89g6 TNCHES

PEAK FLOW = 1 .51  CFS  (  0 .0974  rN /HR)
I  T IME TO PEAK = 10 .00  HOURS
I RUNoFF voLUME cHi lcK = 0.42L7 TNcHES- * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

I

I

I

I

I
t
t
t



I
t
F

l*

R, uhJe
lo Oof ttst

D'ex;"- # lJur^" Yad C^lveAt
+- --J*+ 

"t, /o,nsk€v,- €^J { A-J (;lnj h xe. p*l):
U

CN=?o
To = O,lZ hr
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T = J,SO i,^ i 'n, 24 hr

S'+4.'^- lrs*,b,,/,.^.)- '-> SCS

&s*L{: "F sh".{-rQo,^- pri^'l-^* I

S'lUi i . ' i :
L . i .51 ' .  =  SCS TYPE B
D - i ' l ' r i  =  2 . ! 0  l l . i .
lJU. i . ; \ ' . i ' I  i : i  = 24 .  t t  HR .

*  i *  * i r  x r  * x *  * * * *  t r * * *  r  * * * *  *  * 7 *  t  * ? t  x
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TRAPI- resu-aA;

Bed SloPe =

Mann ing ' s  N  =

Bottom Width =

Channel  S ide SloPe =

Flow DePth =
Cross Sect ional  Area =

Wetted Per imeter  =

Hydraul ic  Radius =

D ischa rge  3

Ve loc i tY  =

.L1

.025
0
.5
.1045205
2. t849078-02
.467  4298
4.67  4299E ' -02
.07
3 .203799

feet

feet
square feet
fee t
feet
cub ic  fee t / sec
feet /  sec

o

I
I
I
I
I
I
l*

't

I
I
I
I
I
I
t
I
I

VA"&A \t ercea*.Vl+ 6. u,'rh"*) ,hwd., Conskncl
U-rl^LJ ^:hL zh'. lv >,&>lays t l,o+t 4


